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Section 1 — Multiple Choice (10 marks)

1. Which of the following combinations of solutions will not produce a precipitate on

mixing? {1 mark)}

a.
b.
c.

d.

Sodium nitrate, barium chloride, ammonium carbonate, potassium hydroxide
Potassium nitrate, barium chloride, ammonium nitrate, magnesium chioride
Barium chloride, calcium nitrate, potassium sulfate, mercury(ll) nitrate

Ammonium chloride, barium nitrate, sodium sulfate, calcium iodide

2. When a few drops of gold(lll) chloride (AuCls) solution are added to a few drops of

sodium hydroxide {(NaOH) solution, a precipitate is formed. On the basis of this

information, the net ionic equation for the formation of the precipitate is which one

of the following? {1 mark)
a. AuCls (ag) + NaOH (ag) - Au(OH)z (s} + NaCl (aq)
b. Na*(aq)+ Cl (ag) > NaCl (s)
c. AuCls (ag) + 3 NaOH{aq) = Au(OH)s(s) + 3 NaCl {aq)

d.

Au?{aq) + 3 OH (aq) = Au(OH}; (s)

3. 5 g ofthree different solids are dissolved in water. After continued stirring, it is

noted that there is a white insoluble solid in the beaker. Which one of the following

lists contains chemicals that will produce this cbservation? (1 mark)
a. ammaonium phosphate, potassium carbonate and sodium bromide
b. sodium chloride, copper(ll) sulfate and potassium nitrate
c. barium nitrate, sodium sulfate and potassium chloride -
d. harium nitrate, calcium chloride and potassium iodide



4. Which one of the following sets of 0.5 gL solutions can be mixed to make a blue
solution without a precipitate? {1 mark)
a. sodium iodide, copper(lt} chloride, silver nitrate

b. magnesium sulfate, potassium nitrate, copper(ll) ethanoate

o

copper{ll) chloride, ammonium carbonate, nickel(il} chloride

d. potassium sulfate, ammonium carbonate, sodium phosphate

5. In which one of the following will there be no visible reaction?
a. Hydrochloric acid is added to a sodium carbonate solution
b. Solutions of ammonium phosphate and potassium sulphide are mixed
together.
¢. Solutions of silver nitrate and potassium chloride are mixed together
d. Three solutions are mixed containing: potassium nitrate, barium hydroxide

and calcium ethanoate.

6. Which of the following reagents could be used to distinguish between unknown

solutions of silver nitrate and lead(ll) nitrate? (1 mark)
water

sodium ethanoate

potassium iodide

ammeonium sulfide

a. landll
b. land
c. Uland IV

d. None of the above



7. Which set of two ionic compounds will react to form a solid? {1 mark)
a. Manganese nitrate and potassium chloride
h. Ammenium carbonate and sodium sulphide
c. Barium hydroxide and silver ethanoate

d. Strontium nitrate and lithium sulphate

8. Aluminium nitrate and sodium phosphate react to form a precipitate. Which of the
following equations describes this reaction using a net ionic equation? (1 mark)
a. AI{NO3)s {(aqg) + NasPQs (ag) — AIPOs {s) + 3 NaNOz (aq)
b. AP*(aq)+ NOs {aq) + Na* {ag) + POs* (ag) — AIPO, (s} + Na* {aq) + NOs {aq)
c. AP*{aq) + PO4* {ag) — AIPO4 (s)

d. Na*(aqg)+ NOs (ag) — NaNOs (s)

9. Which of these pairs of ionic compounds would produce a black solid from a blue
solution? (1 mark)
a. Cu{NOs)z and K25
h. Ag{CHiCOO) and Na;S
¢. Cuf{NOs); and NH4Cl
d. Znand HCl

10. Two solutions are mixed together. The observation taken was that a pale yeilow
solid formed from a blue solution. Which of the following solutions would produce
this observation? {1 mark)

a. Copper(li) nitrate and lead ethanoate
b. Nickel{ll) chloride and silver nitrate
c. Copper({ll) iodide and silver nitrate

d. Nickel({ll) sulfate and lead nitrate

End of Section 1



Section 2 — Short Answer (17 marks)

Question 12 (5 marks)

Kidney stones are a precipitate (solid) formed when calcium (Ca?*) and oxalate {C204%) ions
build up and combine in a person’s kidneys. As calcium oxalate is insoluble in water, the
kidney stone must be excreted as a solid. A balanced molecular equation is shown below:

Na2C204 ( )+ Ca{CH3CO0);{ )-> 2 NaCHsCOO( )+CaC04( )

a. Write the state symbols for the equation above in the brackets provided. {1 mark)

b. Write the net ionic equation for the formation of calcium oxalate (2 marks)

c. Toothpaste containing fluoride ions is used to precipitate calcium fluoride on the
teeth as a remineralisation method. Write the net ionic eguation for the reaction of
calcium and fluoride ions. {2 marks)

Question 13 {12 marks)

Write the net ionic equation for the reaction that occurs in each of the following
procedures. If no reaction occurs write ‘no reaction’.

Following this, describe in full what you would observe in each case, including any

o Colours

e Odours

e Precipitates (give the colour)
* (Gases evolved

If no change is obhserved, you should state this.



a. Copper{ll) nitrate solution is added to potassium carbonate solution (3 marks)

Equation:

Observation:

b. Zinc dustis added to a gold (I} chioride solution (3 marks)

Equation:

Observation:




¢. Lead(ll) nitrate solution is added to sodium sulfide solution (3 marks)

Equation:

Observation:

d. Cobalt(ll) ethanoate is added to a selution of sodium phosphate. {3 marks)

Equation:

Observation:

End of Section 2




Section 3 — Extended Response (18 marks)

Question 14 (8 marks)

The following observations were taken from a schoal practical by two year 11 students, by
mixing together solutions A-D. The solutions contain the ionic compounds sodium
carbonate, barium iodide, potassium hydroxide and lead(ll) nitrate.

A B C D
A Yellow ppt White ppt White ppt
B Yellow ppt White ppt NVR
C White ppt White ppt NVR
D White ppt NVR NVR

a. Write a step-wise procedure to determine each of the unknown solutions. Clearly
identify the four unknowns.



Question 15 (10 marks)

In a chemical laboratory, the labels have fallen off four identical reagent bottles. Each bottle
contains a colourless solution. The labels read:

Silver Potassium Sodium Ammonium
nitrate sulfide hydroxide sulfate

Only three tests are required to distinguish between the four solutions.

Describe briefly the three chemical tests that can be used to identify which label belongs
with each of the four reagent bottles. For each test describe clearly the expected
ohservations and how they are used to identify the unknown solution.

Note: You may use any reagent in your tests but not acid-base indicators or a pH meter. No
equations are required.

. Expected Unknown substance
Test Describe the test .
ohservations formula
1
2
3
A The remaining unknown must he:

End of Section 3
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Section 1 — Multiple Choice (10 marks)

1. Which of the following combinations of solutions will not produce a precipitate on
mixing? (1 mark)
a. Sodium nitrate, barium chloride, ammonium carbonate, potassium hydroxide
b, Peotassium nitrate, barium chloride, ammeonium nitrate, magnesium chloride
c. Barium chloride, calcium nitrate, potassium sulfate, mercury(ll} nitrate

d. Ammonium chloride, barium nitrate, sodium sulfate, calcium iodide

2. When a few drops of gold(lll) chloride {AuCls) solution are added to a few drops of
sodium hydroxide (NaOH) solution, a precipitate is formed. On the basis of this
information, the net ionic equation for the formation of the precipitate is which one
of the following? {1 mark)

a. AuCls (aq) + NaOH (ag) = Au(OH)s (s) + NaCl (aq)

b. Na*({aqg)+ Cl {ag) - NaCl (s)

¢. AuCls (aq) + 3 NaOH{aqg) = Au{OH)z (s} + 3 NaCl {aqg)
d. Au*{ag)+3 OH (aqg) -> Au(OH)s3 {s)

3. 5 g of three different solids are dissolved in water. After continued stirring, it is
noted that there is a white insoluble solid in the beaker. Which one of the following
lists contains chemicals that will produce this observation? (1 mark)

a. ammonium phosphate, potassium carbonate and sodium bromide
b. sodium chloride, copper(ll) sulfate and potassium nitrate
€. barium nitrate, sodium sulfate and potassium chioride

d. barium nitrate, calcium chloride and potassium iodide



4. Which one of the following sets of 0.5 gL! solutions can be mixed to make a blue
solution without a precipitate? {1 mark)
a. sodium iodide, copper(ll) chloride, silver nitrate

b. magnesium sulfate, potassium nitrate, copper({li} ethanoate

o

copper(ll) chloride, ammonium carbonate, nickel{ll) chloride

e

potassium sulfate, ammonium carbonate, sodium phosphate

5. In which one of the following will there be no visible reaction?
a. Hydrochloric acid is added to a sodium carbonate solution
b. Solutions of ammonium phosphate and potassium sulphide are mixed
together.
¢. Solutions of silver nitrate and potassium chloride are mixed together
d. Three solutions are mixed containing: potassium nitrate, barium hydroxide

and calcium ethanoate,

6. Which of the following reagents could be used to distinguish between unknown

solutions of silver nitrate and lead(ll) nitrate? (1 mark)
water

sodium ethanoate

potassium jodide

ammonium sulfide

a. landll
b. llandHl
c. lllandiv

d. None of the above



7. Which set of two ionic compounds will react to form a solid? (1 mark)
a. Manganese nitrate and potassium chloride
b. Ammaonium carbonate and sodium sulphide
c. Barium hydroxide and silver ethanoate

d. Strontium nitrate and lithium sulphate

8. Aluminium nitrate and sodium phosphate react to form a precipitate. Which of the
following equations describes this reaction using a net ionic equation? {1 mark)
a. Al(NOs)s (aq) + NazPOa (aqg) —> AIPQ4 (s) + 3 NaNOs (aq)
b. AP*(aqg)+ NOs (aqg) + Na* (aqg) + PO4* (ag) — AIPOs {s) + Na* {aq) + NOy {aq)
c. AP (ag) + POs* (ag) — AIPO4 (s)

d. Na*(aq}+ NOs (ag) —» NaNOs (s}

9. Which of these pairs of ionic compounds would produce a black solid from a blue
solution? {1 mark)
a. Cu(NO3):and K>S
b. Ag{CHs;COO) and Na»S
¢. Cu{NQs); and NH4CI
d. Znand HCI

10. Two solutions are mixed together. The observation taken was that a pale yellow
solid formed from a blue solution. Which of the following solutions would produce
this observation? (1 mark)

a. Copper(ll) nitrate and lead ethanoate
b. Nickel(lt) chloride and silver nitrate
¢. Copper(ll} iodide and silver nitrate

d. Nickel{ll) sulfate and lead nitrate

End of Section 1



Section 2 — Short Answer (17 marks)

Question 12 (5 marks)

Kidney stones are a precipitate (solid) formed when calcium (Ca®") and oxalate {C204%) ions
build up and combine in a person’s kidneys. As calcium oxalate is insoluble in water, the
kidney stone must be excreted as a solid. A balanced molecular equation is shown below:

Na2C204 (ag } + Ca(CH3CO0)z {ag } —» 2 NaCH3COO0 { aq ) + CaCa04{s )

a. Write the state symbols for the equation above in the brackets provided. (1 mark)

b. Write the net ionic equation for the formation of calcium oxalate (2 marks)

Ca? (aq) + C204* (ag) > CaCx04(s)
(1 mark correct, 1 mark balanced/states)

¢. Toothpaste containing fluoride ions is used to precipitate calcium fluoride on the
teeth as a remineralisation method. Write the net ionic equation for the reaction of

calcium and fluoride ions. (2 marks)
Ca?*(aq) + 2F (aq) > CaFa(s) (1 mark correct, 1 mark balanced states)
Question 13 (12 marks)

Write the net ionic equation for the reaction that occurs in each of the following
procedures. If no reaction occurs write 'no reaction’.

Following this, describe in full what you would observe in each case, including any

o Colours

e QOdours

e Precipitates (give the colour)
e Gases evolved

If no change is observed, you should state this.



a. Copper(ll) nitrate solution is added to potassium carbonate solution (3 marks)

Equation:

Cu* (aq) + CO3* > CuCOs(s)

{1 mark correct, 1 mark balanced/states)

Observation:

A green solid is formed from a blue solution {1 mark)

h. Zinc dustis added to a gold (1) chloride selution (3 marks)
Equation:
3Zn (s} +2Au* (agq) = 32Zn%* (aq) +2 Au(s) (2 marks)

Observation:

A white/grey solid dissolves and a bright yellow solid is formed. (1 mark)




¢. Lead(ll) nitrate solution is added to sodium sulfide solution

(3 marks)

Equation:

Pb?* {aqg) + $* (ag) = PbS (s} (Z marks)

Observation:

A grey solid is formed from a colourless solution. (1 mark}

d. Cobalt{ll) ethanoate is added to a solution of sodium phosphate.

(3 marks)

Equation:

3 Co? (aq) +2 PO4s* (aq) > Cos(PO4)2 (s) (2 marks)

Observation:

A pink solid is formed from a pink solution. (1 mark)

End of Section 2




Section 3 - Extended Response (18 marks)

Question 14 (8 marks)

The following observations were taken from a school practical by two year 11 students, by
mixing together solutions A-D. The solutions contain the ionic compounds sodium
carbonate, barium iodide, potassium hydroxide and lead(ll) nitrate.

A B c D
A Yellow ppt White ppt White ppt
B Yellow ppt White ppt NVR
C White ppt White ppt
D White ppt NVR

a. Write a step-wise procedure to determine each of the unknown solutions. Clearly
identify the four unknowns.

A= Pb(NOa)z B = Bals
C = Na:C03 D= KOH
Step one: lead(ll} nitrate is the only solution which will form a ppt with all other

solutions. Therefore, A= Pb{NO3)
Step two: Lead(ll} nitrate forms a yellow ppt with barium iodide. Therefore, B = Bal,

Step three:  Sodium carbonate forms a ppt with two other solutions (lead(li) nitrate and
barium icdide) while KOH form only a ppt with lead(ll) nitrate. Therefore, C = Na2COsz and D
= KOH.

(2 marks for the correct identity of each and explanation).



Question 15 {10 marks)

In a chemical laboratory, the labels have fallen off four identical reagent bottles. Each bottle
contains a colourless solution. The labels read:

Silver
hitrate

Potassium
sulfide

Sodium
hydroxide

Ammonium
sulfate

Only three tests are required to distinguish between the four solutions.

Describe briefly the three chemical tests that can be used to identify which label belongs
with each of the four reagent bottles. For each test describe clearly the expected

observations and how they are used to identify the unknown solution.

Note: You may use any reagent in your tests but not acid-base indicators or a pH meter. No

equations are required.

) Expected Unknown substance
Test Describe the test .
observations formula
1 Add NaCl to each One solution will AgNO3
unknown, form a white ppt.
Two of the three
5 Add Ba{NG3}; to solutions will form a
each unknown. ppt. The NVR is NaOH
NaOH.
A ppt will form with
Add Cu{NQs)2 to the K2S
3 ( 3)_2 the K25 and not the 2
two solutions.
{NH4)2S04.
4 The remaining unknown must be: {NH4)2504

(1 mark for each box)

End of Section 3




